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SUMMARY 


ELECTRONICS TARGETS 
JAPANESE RADAR COUNTERMEASURES AND VISUAL SIGNAL DISPLAY EQUIPMENT 


The Japanese had reached arproximately the stage in countermeasures 
development that was reached in the United States in 1942. The Army took the 
lead in electronic jamming, although the Navy appears to have made the most 


effective use of "window", which was employed quite extensively by both ser- 
vices. 


The Army and Nevy had several types of intercept receivers of medi- 
ocre design, and accompanying antenna which provided a fair method of direction 
finding. There was nothing of intelligence value in test equipment, visual 
' @isplay or analyzing equipment. 


Anti-jamming was understood only dimly, and there was no basic re- 
search on anti-jam circuits or techniques. The Japanese claimed some success 


in reading through "window" and POPS but were helpless in the face of elec- 
tronic jamming. 


} 


N@J* Le B07 
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INTRODUCTION 


Intelligence and combat reports prior to the end of hostilities had 
indicated no definitely confirmed use by the Japanese of radar. countermeasures, 
other than confusion reflectors ("window"). It was desired to determine wheth- 
er any electronic jamming devices had been used or were in process of develop- 
ment, and, in general, the state of progress in countermeasures. For this pur- 
pose, personnel in overational, installation, and maintenance and developmental 
branches of the Japanese Navy were interviewed, visits were made to the Neval 
Bases at KURE, SASEBO, and YOKOSUKA, and an effort was made to obtain samples of 
all equipment whose existence was established. Close liaison was mainteined 
- with other agencies covering the same field, in particular, the Electronic Sec- 

tion, Air Technical Intelligence Group, Far Eastern Air Forces, and the Tech- 
nical Liaison and Investigation Department, Office of the Chief Signal Officer, 
Supreme Commander Allied Powers, It was ascertained early in the mission that 
the two agencies mentioned were covering the field of countermeasures very 
thoroughly. Hence, in order to avoid duplication, all useful information on 
countermeasures obtained by NavTechJap was furnished to these agencies for use 
in preparation of their reports, which should be consulted for detailed infor- 
mation. .This report, therefore, 1s brief and covers only the zeneral scope and 
tne more salient features of Japanese countermeasures. 





sae Sin eeclbnec Bs a tartaeinlltis sa be eR intel esi ocla 
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THE REPORT 


A. ELECTRONIC JAMMING 


The Japanese Army took the lead in electronic jamming. The Navy hed one iten 
of equipment under development designated FD-7, covering the range 140 to 160 
me, SC watts,»barrage over the band. More details of this jammer will te found 
-in ATIG Report Na. 156. ’ 


Detailed descriptions of Army jJammers will be found in ATIG Renort No. 115 and 
No. 153, and in TLID reports. Only two are of particuler note, the TAKI 8 and 
TAKI 23. Both are transponder or "Moonshine" type equipments, TAKI 8 covering 
from 7 to 1.5 meters, 50 watts average, 500 watts peak, and TAKI 23 from 1.5 to 
.0.8 meters, 10 watts average, 100 peak. A description and block diagram of 
TAKI ce by Mr. J, TOYODA of Mitsubishi, ITAMI, 1s appended as Enclo- 
sure (C). 


No expendable jammers of any type were used by the Japanese Navy. The Nevy had 
planned to try jamming at the intermediate frequency of U.S. equipment, but 
hothing was done. 


8, INTERCEPT AND ANALYZING EQUIPMENT 


The Javanese had four types of intercept receivers three of which were in one 
erational use. Designations and chrracteristics were as shown in. Enolosars 
(G). Tne snixborne models were to be instrlled on all major vessels, @n i sone 
of the €-27 receivers were used in large naval aircraft. Furtner details on 
the airborne models and antennas used with them will be found in ATIG Report 
No. 153, together with descriptions of the Army intercept receivers. 


There is no evidence that tne Japanese had any type of spectrum cr pulse ene- 
lyzers or any means of "fingerprinting" intercepted signals, other than deter- 
mination of frequency and a crude approximation of pulse repetition frequency. 


The Japanese Army had one type of recording receiver, the TAKI 4, described in 
ATIG Reparts No. 115 and 153. 


The problem of image-rejection seems to have been given little or no attention, 
although spurious responses were cited as a weakness of the FTB airborne inter- 
cept receiver. 


The KUMO 4 was an intercept receiver covering 105 to 210 mc on the fundsmental, 
up to 700 me on the harmonics. The intermediate frequency was 25 mc, bandwidth 
200 ke, gain 100 db. Tube line-up was as follows: 


Mixer, SEE @ee@eeeoeeeeeeevee eee eee UN955 in Pee ane 
Local Osicllator ........ Slelerecevere we 

ENGEL AMD's. ..0)5sivinleve.e ete iota severe tei" big 'e wiwie wae 8iocw 68 *BA05A, 6 porate 
ONG DOG is: ieieceieiececele. o2ace o/s do28 a8 elec e, 6 Ries wee neler. 6.6 osxb wee OS 2A05A 
AF Amp. Ceeeeeeeeeereereenenoeererneaeeereneee 

1ot- Tekh i gh > ee nee 
This receiver had both hand tuning and motor drive. A notable teature wes tie 
unit-construction of the 6. IF stages. It was similar in many respects to the 
TAKI 4, but lacked the recording feature. 


Two complete sets of equipments were obtained and shipped: to the U.3. for fur- 
ther study. 
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C. DECEPTION AND CONFUSION DEVICES 


"Window" was used on quite a large scale, and with some success, by Japanese 
naval aircraft. Tectical employment 1a described in some detail in ATIG Report 
No. 153. There appears to have been little thought given to improving the type 
of "window", or to methods of dispensing, except for the "window" bomb, de- 
scribed in earlier intelligence reports and in ATIG Report No. 153. Attempts 
were made to develop "window" for use at lOcm, but were unsuccessful because 

of the large number of strips necessary to produce an echo at the required 
range. Operational tactics in the use of window are described in considerable 
‘detail itn ATIG Report No. 153. 


It appears that no type of confusion reflectors, other than “window', was used, 
although it was planned to use corner-reflectors (of two planes) suspended fron 
balloons, against U.S. lOcm radar, also to plant metallic hemispheres in de- 

vasted areas to produce false targets. The Army had also developed a radio de- 
ception buoy, not very successfully, which is deseribed in ATIG Report No. 101. 


D. ANTI-JAMMING 
The following anti-jamming measures were used by the Japanese: 


1. Detuning. This was difficult because the Japanese sets were not 
tuned easily. 


2. New frequency bands in new design. It waa hoped, for instance, to 
escape jamming by using the Japanese version of the small Wuerzburg. 


3. Use of gain-control. Thig apparently was not generally understood, 
as it was mentioned by only one person interviewed. 


4. Discrimination against "rope" or "window" by observation of the fluc- 
t n of th - This was claimed to have been about 80% effec— 
tive. 

5.° Direction finding on the source of Jamming to get azimuts for flak 


control. This anparently was not very successful. It was admitted that 
by duly 1945, flak radar was only about 10% effective. 


There appears to have been no knowledge of anti-jam circuits, such as wide- 
range gain control, fast-time-constant, ete., and it was stated that no A-—J 
information was received from any foreign source. 


\ 
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ENCLOSURE (A) 


LIST OF BPCCUMENTS FORWARDED TO WASHINGTON DOCUMENT CENTER 


NavTechJap No. ATIS No. Description 


ND22-3005 4557 Installation instructions, radar and intercept 
receivers (ship). 


ND22-3006 2 Installation instructions, radar and intercept 
receivers (land based). 


ND22-3007 Instruction book for Type 4 Model 1 Modifica- 
tion 1 intercept receiver. 


ND22-5009_ - Detalled sketches, RCM antenna under develop- 
ment. 


ND21-6161 , List of RCM equipment with characteristics 
(German intercept receiver). 


ND21-6160-1 Radar and radar intercept receivers, instal- 
lation instructions. 


ND21-6216 .8=1 Experimental report on submarine intercept 
; receiver covered antenna. 


. ND21-6222 Performance tests on Type 2 Mark 2 Model 1 
radar antenna used for radar intercept pur- 
poses. 


NP21-6234.1-1 Intercept receiver and antenna installation 
to 6254.10-2 -. prints. 


ND21-6280 . Performance of experimental parabolic antenna 
for radar intercept equipment. 


Ni21-6115-1 : Instruction book, radar intercept receiver. 


ND21-6116 Test on temporarily designated radar inter-= 
cept receiver. 


ND21-6117-1 © Experimental oscfllator for radar intercept 
receiver; operating instructions. 


NDe21-6118-1 4 Operating instructions, radar intercept 
receiver. : 


ND21-6119-1 Operating instructions, improved type radar 
e ‘ intercept receiver. 


ND21-6120-1 Improved installation, radar intercept re- 
ceiver. 


ND21-6122-1 / Operating instructions, radar intercept 
receiver. 


Nr21-6154-1 . E-27 intercept receiver, scnematic. 
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ENCLOSURE (B) 


I. LIST OF EQUIPMENT SEIZED BY NAVTECHJAP AND FORWARDED TO NRL 


ue 


xavTlechdap 
' Equipment No. 


JEH10-6103 Type 4 Model 3 Modif. 1 Intercept. Receivers with one anten- 
thru 6106 na (2 sets). 


JE22-6132(A-D) Type 4 Model 3 Intercept Receiver, with three types of an- 
tenna. 


Model 3 RCM Receiver (2 sets). 


E-27 (Wark 2 Modif. 4) Receiver (2 sets) with one antenna. 


KUMO ¢ Intercept Receiver (2 sets). 


il. LIST OF EQUIFMENT SEIZED BY ATIG FOR SHIPMENT TO FREEMAN FIELD, 
SEYMOUR, INDIANA 


TAKI 25 Airborne Radar Jamming Equipment. 
TaKI 4 Recording Intercept Receiver. 


' ENCLOSURE (C) 


' DESCRIPTION AND BLOCK DIAGRAMS OF TAKI 23 JAMMING EQUIPMENT 
(description given as written in English by the Japanese.) 


PRINCIPLE. Here we call the Radar, which is the object of bombardment, A, and 
TAKI 23, B. B receives impulse waves transmitted from A. B has the blocking 
oscillator, which has about 20 to 50 times the frequency of A-wave, and it is 
synchronized with the output of the received signal vroducing the new imrulse 
waves. The ultra high frequency transmitter, which 1s one part of TAKI 23, is 
adjusted to the same wave length as A, and is moduleted by these new impulse 
waves. Thus grow the radiating waves. When A receives i+. we can see in the 
A oscilloscope many complicated images, and so can not-see the image which re- 
turns from the object. Thus A loses its ahilities. 


USE. 5B has the construction 1llustrated in Figure I. B is set, receiver nod- 
ulator and oscilloscope, with its multivibrator in action, transmitter in po- 
sition about to start. First, Breceives A-waves. Its output is watched con- 
tinuously in the B oscilloscope. Second, the B transmitter is set in action, 
and is set in same wave-length as A-wave. B receiver and B transmitter act 
upon each other from the output from multivibrator. As this mutual action is 
produced automatically we can see the double image (A signal and B signal) on 
,the oscilloscope. According to the comparison of these two images on the os- 
cilloscope, we adjust the modulating waves and synchronizing voltege to fix 
these two images, holding the frequency reletion at 20 to 50. 


As we watch the image on oscilloscope, we adjust the B transmitter to have the 


same wave length as the A transmitter, looking at the receiving postion on re- 
ceivers dial. i : 
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ENCLOSURE (C), continued 


RECEIVER 


; 


4 


I 
aus Jers (me ows 


ee 


~ TRANSMITTER MONITOR 


Figure 1 


Notes: 


Transmitter 
Tubes @eeeaeceeveeeoeeoeevneeeaeeeceeeaneeooeeos ee see eeeeesenanand T 305 x 2 
Plate voltages Corer cere re enssesceevecccccsessece LOOO V to 2200 V 
Oscillation Tange cesececccccccccccccecccesceosececes 75cm to 130cem 
Fixed gridbias @eeeerensresreveonzneeoseveseeeeese -350 V (Grid modulated) 
Modulator 
System: Impulse modulation by blocking oscillator, which is 
switch-controlled by square wave by multivibrator output. 
Impulse repeating frequencles sesccececsescacssceces 13 ke te 70 ke 
Modulator tubes ceeoroeeveee eevee eveveeeev es eaeeaevntcsneveveeveeneee2e28820 UY S807 A 
Oscilloscope and other additional parts: 
Braun tube .... SSE - 75 G (acceleration voltage 1200 V mere 
Relaxation saw tooth wave oscillator ......ee.eee2 TY 65 xi 
@eeeevoeeceaneeeneeen¢ RH 2 x 1 
Sweep circuit amplifler ceccccccccnrccscscesccvcceses RH : x2 
Multi vibrator cececccecccccvcccccccccsessccscscccccee RH 2X 2B 
Image amplifier synchronizing voltage amplifier cccccccccecoe 
Switching voltage amplifier ..a.ccccccccccccvcccccsces RHA2XS 
Recei ver : 
System: Dual band super heterodyne .ecccsucecesecee SLem to 120cm 
ee ceececcececces GI7CM to 370cm 
Frequency converter sscoscccsccccescccccccccncsccsvecee UN 955 xX] 
Local OSCALlLATOr eocececccccenccccvsccvacessccveseceseces UN 955 xl 
intermediate frequency amplifier ....... RH 4 x 4 (bands - 200 kc) 
ccc enccecccceceeee (gain 120 db) 
Audio, detector, audio frequency AmpLifler wevcecceseoeee RH AX ZL 
Neon Indicator eocscccccsescevessecsesccscccvccsccevecer TY ee Gxil 
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ANTENNA 


RADAR INTERCEPTOR ———-_— 
(SKETCHES NOT TO SCALE) 
NON-DIREOTIONAL : 
METOX @ ANTENNA 
s 4 


—r 


ANTENNA FOR SUBMARINE USE 
DIRECTIONAL 
METER WAVE 4M + 0.754 


CENTIMETER WAVE « 
0.76M~0,3" © TYPE DIRECTIONAL 
tt ’ - {only experimental one) 


Ail Dimensions Not indicated In MM. 
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ENCLOSURE (E) 
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ENCLOSURE (F) 


RADAR DETECTOR 
TYPE FIT-B 


RACKET ANTENNAE - 


FREQ RANGE: 81-660 MG./SEC. 
WAVE LENGTH: 3.7-0.45 METERS. _ 
- ACGURAGY:. *5 DEGREES. 


@ TYPE ANTENNAS. 


RoF FEEDER LINE 


UPPER.LAYER 


DOWN LAYER 


TOP VIEW OF. THE 8 
TYPE ANTENNA 


S 'WNTER>MEDIATE “FREQ. AMPLIFIER 
LE: 28.0 MG./SEC. 


‘SECOND, [DETECTOR 
vanigen Ba y DIODE |} CONN. 2 / 
“TYPE “U-3" a 3 7 TO HEAD-PHONE RECEIVER 
_ DYHAMOTOR ©. - < : FIRST AF AMPLIFIER | 
rote vous AK. | gguwur rune} 
STORAGE BATTER 
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a5 - | 
: a | RE (F E-07 
i “RESTRICTED . : a ENCLOSU i (F) 
| eo RECEIVER 
a | 2nd. ANTENNA CHANGING BOX Ist ANTENNA CHANGING BOX : 
ae i - LEFT ANT. - RIGHT ANT. i ond. BOX WAIT ANT Sisce IF. | IF. 2 = lF 3 | LF 4 : LE 5 2nd. DETECT a | 
Pt 7 UN- 955 FM -2A05A: FM-2A05A FM-2A05A FM-2A05A FM-2A05A FM-2AQ0SA = FM-2A05A 
- 7 2 ? | 20 > | 
4G =} 
ik a Bre KY RECEIVER 
: Ist BOX. Bs 13 - ; 
a > 3 | 3 | al} 
4 (i a iy J : : 
____NOISE SUPRESS . d i 3 
i pee | UN-955 ee a 
| DIRECT MEAS “—~ DETECT 
e 
MIXER LOCAL OSCILLATOR 1F STAGES: and DETECT. — LF. 2 . (. 2. Fe 2 7% 

2 1. 5 pf | ae) uf 12, 0.0001 Mf = 20. 0.005 MF = 22. 0.02 pf . Bee O05 put — OOOO’ er oon --- . : 

 - 2 75D 8 30AQ = age 50 ROD a1. 30R2 = ag, 5 RL 8." 0.002 uf - és ° 

- a. 952 g 6 14. 0.001 BF 24. 100k ,. 29. 0.8 pf Be 

UL 4: Suf ° 10 § uf 145. 2k 25. 0.001 uf 30, 50 kD 
a z* 5. auf 11. 50 KO. 16. 100 RO 26. 10 kQ- ot. ur . i, ps 4 

6. 2uf 17. 0.001 RQ i . : : ; . = . 
: 18. 10 &D ‘ . a ; 
1g. 59 BOL _ | 
: 15 : ; _ Schématic of FB Airborne Intercept Receiver . : . | . . : 
) : , 
= a | Se he i 
: : : ap | 7 ms ae 
‘~ a : vee s : 
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- i . Tranamitter Recoiver 
Name t Installation i Frequency | Powor Output Repeats t san |--snn mae ceceeen mene paenmees annem re GB. Bic ding dente aan cena pete amen 
: mien ee ! Nave Length |: (Peak) Frequoney OoclLlation Chreult OsetWator valve. Intermediate Datector [teen ; 
ecco ica ceent ee a2) Oscillator 
De wri—b I ra mil Aireraft, Observerts Seat | - 2a 1000¢/s Blocking Oncilintor | U-793 x2 Ome [ia 
a Type-3 Air mtk-6 Model-i, Radio 6 TTarge and Atreraft, Obs' aL iiss 
cesta! oe — per ate bane - Site! I. er an ies me Sat a Ses 
Type-h Air Mark-6 Modol-3 Radio out of une [Sant aALreralt, Goservertn Saat 2a 250c/3 Modulated Oscillator THBLY x2 10me be a UN-955 , ; 
| sl 
Eee, a sahara, le ts We ; 
3 | trototype 19 Air Mark-1 Vodel-12 FK-3 Patrol and search | 10/44 aL, Aircraft, Cbaarverts. Seat I 2 1000c/n Blocking Uecillator U-233 x2 10me iat ec | UN-955 
ope S 
: : a 830/2(500 Modulated Oscillator K~3006 x2 a 1Onc Ast. UN-954, UN-955 
4, | Warning Radar for Large Airoraft FRY, . ce x 1/8) ge 7 pa SORA 
iat lamer ee ee ae wan neem ees oan meee eo ef a ec —- 
5 ae 19 Air Mark-1 yedel-11 NO Small Aircraft, Observer's Seat lia 2kr 5m 1000c/s er Oscillator | T~319 x2 10me aS Lee UN-955 
ree * Prototype 18 Air Mark-6 Model-2 PD-1 Patrol and search | 12/43 2/bh aes et é : 60cm 2. 5kw 3ms 1000¢/s Modulated Oscillator | 1-321 x1 10mc pee 24,00 i UN~955 
ied Radio stopped : : : FU-2A05 
j - Bee Sie eS oa 
ad 7 | Prototype 18 Air Mark-6 Model PD-2 Hight fighter 8/ bk not yet Transmitter—-Head, Indicator | 62n 2.5kW 3ns 1000c/s Modulated Oscillator | 1-321 x1 lose oa Paar UN-955 : 
aes Radio y used Chseryer/s Seat 2 
Pa a Prototype 19 Air Vark-2 Kodel~11 | Gyotw-3 | Might fighter Per = 2500e/a Modulated Oscillator | T-319 x2 17,Time fast We 95h 
i Radar used 
ee Prototype 5 Vodel-L 1FF 13 IFF (Friend air~ Wh5 not yet Modulated by Thyratros| 
craft locating) used \ ; 
Prototype Medel-l Height Height measure 2/45 dn use } Continous Self Oscillator TH3O-A UN=-955 u-60 
Measurering Radar a 
n Prototype 15 Air Mark-3 Model-30 Path finder finder on test 600c/a Magnetron M31 i: 
Radar é v 
Hi = Prototype 2 Air Mark-7 Model-2 1/43 5/h | not yet 
: \ ‘ Radio used * 
“ae ia O~ine [ist Wicgssaa | UN-955 
ress id oc nae ae " 
ae measure ‘ 
; | 
— : 2 
Research. ! : Receiver ; 
Designation Object Remarks Instal Frequency Band ¢ : 7 
Started | Finished (Wave jength) local Oscillator Intermediate Tubes Goin af Indication : vo ak: 
¢ G Ud Surface Ships and Submarines a ; a fire i Gab : - ar ; . a 
‘e : For Directional, and Repetition Frequency 
Radar Counter Measure Model-3 RCM for cm-wave Wah A/ily | in use Surface and Submarine (Land) 10db 






17.5 £3, 5mc 


Visual: For Directignal and Repetition Frequency 





Surface and Submarine Receiver Used, Kai-3 (E-27) 






& 





Racket-antenna RCH for mater- 6/43 | 12/44 | in use 
wave 
ee ee ee = os ar oa 
e- antenna RCM for meter- 6/h | 12/hh | not yet 
. ' wave used 


Bieter eae Se 
used i 


Chart of Japanese Navy Intercept Receivers and Antennas 
4 





Surface and Submarine Receiver Used, Kai~3 (E-27) 








Surface and Submarine 





Surface and Submarine, Land 0,80m-~0,03m' 





Receiver Used, Modei~3 
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ence nine | ose teeyeecnne mm nee at waren pane tate eee ent no a 
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Schematic of k~27 Intercept Recetver 





